PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES 


Fourth Series 

Volume 56, No. 22, pp. 285-293, 4 figs., 1 table 


August 26, 2005 


The California Academy of Sciences 
Gulf of Guinea Expedition (2001) 

IV. The Neuroptera of Sao Tome and Principe Islands 


Norman D. Penny 

Department of Entomology, California Academy of Sciences, 875 Howard Street, 
San Francisco, CA 94103; Email: npenny@calacademy.org 


Fifteen species in four families of Neuroptera are known from Sao Tome and 
Principe Islands. The diversity of species appears more closely correlated with island 
size and elevation than with distance from the mainland. The family 
Coniopterygidae was not found on either Principe or Sao Tome Islands although six 
species are known from Bioko. Strong habitat preferences were exhibited. 
Ankylopteryx tristicta Navas, Ceratochrysa antica (Walker), Micromus timidus Hagen, 
and Notiobiella sp. were most frequently associated with cacao and show the great¬ 
est potential for biological control on this crop. Borniochrysa squamosa (Tjeder) and 
Pseudomallada boninensis (Okamoto) show good potential as biological control 
agents on vegetable crops. 


The Gulf of Guinea islands lie off the west coast of Africa in the Bight of Benin and are an 
excellent biological laboratory for the study of insect dispersal, rates of immigration, and extinc¬ 
tion. However, there have been few reports of neuropterans from these islands. The first record of 
Neuroptera was the description of Chrysopa (now Glenochrysa) conradina by Navas in 1910. 
Navas (1922) noted two species, Ceratochrysa antica (Walker) and Ankylopteryx tristicta Navas, 
from Bioko based on two specimens. Navas (1929) again recorded Ceratochrysa antica (as Musola 
impar) from Bioko. Kimmins (1952) designated a paratype of Anapochrysa africana (now 
Apochrysa leptalea Rambur) from Sao Tome Island. Viette (1958) described a new species of 
Mantispidae from Sao Tome Island based on two specimens. The only major study of the 
Neuroptera fauna of Bioko was conducted by Monserrat and Diaz-Aranda in August 1986 and 
August 1987. Their study resulted in a collection of 110 specimens representing 18 species of 
Coniopterygidae, Chrysopidae, and Hemerobiidae (Monserrat 1990; Holzel and Monserrat 1992). 
On a subsequent California Academy of Sciences (CASC) multidisciplinary expedition to Bioko in 
1998, an additional two specimens of Chrysopidae and Mantispidae were collected by Jens 
Vindum, Darrell Ubick, and Keith Dabney. Finally, the only specimen of Neuroptera known from 
Annobon, Micromus timidus, was reported by Monserrat (1990). 

To better understand the selective filter mechanism to dispersal of west African Neuroptera, a 
concerted attempt was made to collect specimens on Sao Tome and Principe Islands between 8 
April and 28 May, 2001. Because neuopterans have good potential as biological control agents (see 
Tauber et al. 2000), special efforts were made to collect on important local crops, such as cacao and 
coffee. 
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Materials and Methods 

Because neuropterans are generally nocturnal, arboreal predators that rest on the underside of 
leaves during the daytime, the most effective method of capture was to beat the understory vege¬ 
tation or grasses with a hand net. Other individuals were collected with Malaise traps and light 
traps. Some larval antiions form distinctive pits in sand or loose soil in sheltered areas. These were 
hand collected by scooping under the pit with a stiff piece of paper and extracting the larva from 
the loose sand or soil. The larvae were then reared on small crickets. Male genitalia were studied 
by first macerating the abdomen in cold KOH for from four to 24 hours, then staining them in chlo- 
razol black E for 30 minutes. The resulting stained abdomens were stored in glycerin-filled glass 
microvials under the pinned specimens. All specimens are deposited in the Entomology Collection 
ofCASC. 


Results 

A total of 368 specimens representing 14 species were collected during the eight week period 
of field work in 2001. They belong to three families: Chrysopidae, Hemerobiidae, and 
Myrmeleontidae. Together with the mantispid species described earlier by Viette, 15 species of 
Neuroptera are now known from Sao Tome and Principe Islands, including those discussed below. 

Family Chrysopidae Schneider, 1851 

Apochrysa leptalea (Rambur, 1842) 

Fig. 1. 

Material examined.— Sao Tome Island: 

Macambrara, 00°17'N, 06°36'E, 1170 m, 9 May 
2001, 1 d\ 19, N.D. Penny; same locality, 23 May 
2001, 19, Rato Cabinda; Obo National Park, 

00°17'18.5"N, 06°36'11.3"E, 1300 m, 18 April 
2001, 29 9, N.D. Penny; same locality, 25 April 
2001, 19, N.D. Penny; same locality, 6 May 2001, 

1 cf , N.D. Penny. 

When Kimmins described Anapochrysci 
africana in 1952, he selected as holotype a 
specimen that had come from the eastern 
Usambara Mountains of Tanzania. Other speci¬ 
mens at his disposal had come from Kenya and 
South Africa. Also, he listed two specimens 
from Sao Tome Island, collected in November, 

1932 but without specific locality. The generic 
name Anapochrysa was synonymized with 
Apochrysa by Winterton and Brooks in 2002 
and the species name africanus was not includ¬ 
ed in the list of included species (ostensibly, but 
not explicitly synonymizing the name with A. leptalea). The specimens reported on from East and 
South Africa had been collected in moist upland forest. The recent Sao Tome collections included 
seven specimens that were also collected in moist upland forest at about 1300 m within Obo 
National Park and on an adjacent ridge. 



Figure 1 . Apochrysa leptalea (Rambur) 
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Ankylopteryx tristicta Navas, 1910 

Material examined. — Principe Island: Sao Jose Pincate, 01°37'30"N, 0723'30"E, 150-300 m, 18 
May 2001, 1 9, N.D. Penny and Quintino Quade, on Theobroma cacao. 

This species is known from Congo, Cameroon, and Equatorial Guinea. Holzel and Monserrat 
(1992) reported its presence on Bioko Island. As with the female from Principe reported on here, 
Holzel and Monserrat (ibid.) also noted that three of their specimens were collected on cacao. 

Ankylopteryx sp. 

Material examined. — Sao Tome Island: 2 km W Sao Tome City, 00°18'N, 06°44'E, 100 m, 26 
May 2001, 3d'd', 3 9 9, N.D. Penny and Quintino Quade, on Theobroma cacao: Bom Successo, 00°17'N, 
06°36'E, 1000-1170 m, 10 May 2001, Id, Delfim; Macambrara, 00°17'N, 06°36'E, 1300 m, 23 May 2001, 
2 9 9, Rato Cabinda. 

This species was collected on cacao near Sao Tome City. It was also found in disturbed agri¬ 
cultural land near the Bom Sucesso field station and the nearby radio tower at Macambrara. Thus, 
there appears to be a considerable elevational tolerance on Sao Tome, from near sea level to near¬ 
ly 1300 m. This species is part of the “pellucida” group with a dark spot at the wing base of the 
mesonotum, but it differs from all South African species because it lacks the large dark spot at the 
distal cubital cell of the forewing. 

Borniocluysa squamosa (Tjeder, 1966) 

Fig. 2. 

Material examined.— Sao Tome Island: 

Sao Tome Island, Sao Tome City, 00°20'N, 06°44'E, 

10 m, 11 May 2001, 19 Fabio R. Penny, at light; 

Bom Successo, 00°17'N, 06°36'E, 1000-1170 m, 26 
April 2001, 2dd, N.D. Penny, 1 May 2001, Id 1 , 

29 9, N.D. Penny; 6 May 2001, Id, 59 9, N.D. 

Penny and F.R. Penny; 7 May 2001, Id, F.R. Penny; 

9 May 2001, 4d d, 19, N.D. Penny; 10 May 2001, 

1 d, 3 9 9, 1?, Delfim; 5d d, 3 9 9, N.D. Penny; Obo 
National Park, 00°17'N, 06°36'E, 1300 m, 25 April 
2001, 19, N.D. Penny; Bombaim, 00°15'00"N, 

06°38'30"E, 28 May 2001, 9dd, 199 9, Rato 
Cabinda, on coffee: Rio 16 Grande, 00°07 , N, 

06°38'E, 10 m, 28 May 2001, 19, N.D. Penny and 
Quintino Quade; Macambrara, 00°17'N, 06°36'E, 1300 m, 23 May 2001, 5d d, 49 9, Rato Cabinda. 

This species is known from South Africa, Zimbabwe, Mozambique, and the Democratic 
Republic of the Congo. It was not encountered on Principe, and on Sao Tome it was found mostly 
in the disturbed agricultural lands near the Bom Sucesso field station and urban environments. In 
the agricultural area, this species and Pseudomallada boninensis were locally abundant. 

Ceratochrysa antica (Walker, 1853) 

Material examined. — Principe Island: Sao Jose Pincate, 01°37'20"N, 07°23'52"E, 100 m, 14 May 
2001, 4dd, 39 9,2??, N.D. Penny; 15 May 2001, 29 9, N.D. Penny; 18 May 2001, Id, 39 9, N.D. Penny; 
20 May 2001, 6d d, 7 9 9, N.D. Penny, on Theobroma cacao: road to Praia Salgada, 01°38'N, 07°27'30"E, 
100 m, 16 May 2001, 1 9, N.D. Penny; Sao Tome Island: south of Shipwreck Cove, 00°23 , N, 06°36'E, 10 



Figure 2. Bomiochrysa squamosa Tjeder 
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m, 3 May 2001, ld\ N.D. Penny, on arboreal Leguminaceae; Lagoa Azul, 00°24'N, 06°37'E, 10 m, 27 April 
2001, 19,N.D. Penny; 29 April 2001, 2d 1 d, N.D. Penny and Quintino Quade, 1 May 2001, 19, N.D. Penny; 
22 May 2001, Id 1 , N.D. Penny; 27 May 2001, 2 9 9, N.D. Penny and Quintino Quade, on Tamarindus indiccr, 
Sao Tome City, 00°20'N, 06°44'E, 10 m, 8 April 2001, 2 9 9, Jens Vindum; 2 km west of Sao Tome City, 
00°18'N, 06°44'E, 100 m, 26 May 2001, 3 c? c?, 29 9, N.D. Penny and Quintino Quade. 

This species is reportedly widespread within the Afrotropical region from Mali to Guinea to 
Madagascar and the Mascarenes (Holzel 1990). It was reported by Holzel and Monserrat (1992) 
from Bioko Island. During this project, C. antica was found abundantly on cacao in the lowlands 
of Principe and on the tamarind trees, Tamarindus indica, of coastal Sao Tome. It was not found 
above 200 m elevation. 

Chrysoperla congrua (Walker, 1853) 

Material examined. — Principe Island: Sundi Plantation, 01°39'30"N, 07°23'15"E, 13 May 2001, 
19, N.D. Penny; Sao Tome Island: Lagoa Azul, 00°24'N, 06°37'E, 5 m, 22 May 2001, 6c?c?, 19, N.D. 
Penny; 27 May 2001, 9c?c?, 7 9 9, N.D. Penny and Quintino Quade, on grasses; Rio 16 Grande, 00°07'N, 
06°38'E, 10 m, 28 May 2001, 19, N.D. Penny and Quintino Quade, on grass; Bombaim, 00°15'00"N, 
06°38'30"E, 28 May 2001, Id 1 , Rato Cabinda. 

This is probably the most widespread of all species of Chrysopidae. It is found from the Pacific 
Islands of Easter Island, Rapa Island, Samoa, and Fiji to Australia and Papua New Guinea, through 
the Oriental and Afrotropical regions. Holzel and Monserrat (1992) record it from Bioko. This 
species was collected only once on Principe on some roadside shrubs near cultivated fields along 
the road to the Sundi Plantation. The only places where it was collected on Sao Tome were on tall 
grasses in extensive grasslands near Lagoa Azul at the north end of the island and on grasses at a 
scenic overlook near Rio 16 Grande near the south end of the island.. The grassland at Lagoa Azul 
was searched extensively for this species on April 27 without success, but individuals became pro¬ 
gressively more abundant at this site until May 27. When alive, individuals of this species appear 
almost white in the brightness of the open fields. 

Glenochrysa conradina (Navas, 1910) 

Fig. 3. 

Material examined. — Sao Tome Island: 

Lagoa Azul, 00°24'N, 06°37'E, 5 m, 27 April 2001, 

29 9, N.D. Penny; 29 April 2001, 3c?c?, 7 9, N.D. 

Penny, 1 May 2001, Id 1 , N.D. Penny; 6 May 2001, 

22 May 2001, 9c? c?, 59 9, N.D. Penny; 27 May 
2001, 15 c? d 1 , 99 9, N.D. Penny and Quintino 
Quade, on Tamarindus indicus. 

This lovely small species is poorly known. 

Originally described from Bioko, it has since 
been recorded from Nigeria and Senegal 
(Holzel and Monserrat 1992). It was not found 
on Principe and was seen on Sao Tome only in 
the open savannahs near Lagoa Azul. There, however, it was locally abundant on the tamarind trees 
from 27 April until 27 May. 



Figure 3. Glenochrysa conradina Navas 
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Pseudomallada boninensis (Okamoto, 1914) 

Material examined. — Principe Island: Santo Antonio, 01°38'N, 06°19'E, 10 m, 19 May 2001, 1 9 , 
Quintino Quade, at light; SAo Tome Island: Bom Successo, 00°17'N, 06°36'E, 1000-1170 m, 5 May 2001, 
Id 1 , N.D. Penny; 9 May 2001, 3dd, 19, N.D. Penny and Delfim; 10 May 2001, 9dd, 89 9, Delfim; Id, 
1 9, N.D. Penny; Macambrara, 00°17'N, 06°36'E, 1300 m, 23 May 2001, Id, 3 9 9, Rato Cabinda; Bombaim, 
00°15'00"N, 06°38'30"E, 28 May 2001, Id, 39 9, Rato Cabinda; Roca de Sao Joao, 00°09'N, 06°36'E, 2 
May 2001, 1 9, N.D. Penny, on Citrus. 

This species ranges from Japan and Taiwan and throughout the Afrotropical region to the Cape 
Verde Islands. It has not been collected on Bioko. However, on Principe, and along with 
Borniochrysa squamosa , this species was locally abundant among the shrubs at the edge of culti¬ 
vated fields near the Bom Sucesso field station. One additional specimen was collected on a citrus 
tree at the Roy a de Sao Joao near Angularisch in southern Sao Tome. 

Pseudomallada luaboensis (Tjeder, 1966) 

Material examined. — Sao Tome Island: Bombaim, 00°15'00"N, 06°38'30"E, 28 May 2001, 19, 
Rato Cabinda; Bom Successo, 00°17'N, 06°36'E, 1000-1170 m, 9 May 2001, 1 9, N.D. Penny; Macambrara, 
00°17'N, 06°36'E, 1300 m, 23 May 2001, 1 d, 2 9 9, Rato Cabinda; Praia Francesca, 1 9, Jens Vindum; Praia 
Melao, 00°19'07.8"N, 06°44'l 8.3"E, 17 April 2001, 1 9, N.D. Penny; Sao Tome City, 00°18'N, 06°44'E, 100 
m, 10 May 2001, 1 9, Fabio R. Penny, at light; south of Shipwreck Cove, 00°23'N, 06°36'E, 10 m, 3 May 
2001, 6d d, 69 9, N.D. Penny, on tall grasses. 

This species was described from Mozambique and also recorded from Bioko (Holzel and 
Monserrat, 1992). It was not collected on Principe, but it was collected hovering about lights at our 
lodging in downtown Sao Tome City and also at Praia Melao on the south side of the city. The indi¬ 
vidual at Praia Melao was found resting on a large bunch of tall grass. A large number of speci¬ 
mens of this species was collected at night just south of Shipwreck Cove (0°23 , 14.6"N, 
006°35'41.7"E); they were found hovering around the panicles of tall grasses in a small sheltered 
culvert near the coast. 

Pseudomallada sjostedti (van der Weele, 1910) 

Material examined. — Principe Island: 1.7 km WSW Santo Domingo, 01°38'N, 07°24'E, 120 m, 
20 April 2001, 19, N.D. Penny; Sao Jose Pincate, 01°37'20"N, 07°23'52"E, 100 m, 14 May 2001, Id, 19, 
N.D. Penny; 18 May 2001, 4dd, 29 9, N.D. Penny and Quintino Quade; 20 May 2001, Id, 3 9 9, N.D. 
Penny on Theobroma cacao', Sundi Plantation, Ponte de Ministro, 01°40'N, 07°24'E, 21 April 2001, 4d d, 19, 
N.D. Penny. 

This species is known in East Africa from Ethiopia to Natal and in West Africa from Senegal, 
Gambia, Guinea Bissau, and Equatorial Africa. Holzel and Monserrat (1992) recorded it from 
Bioko and Rio Muni. It was not collected on Sao Tome, but it was found in cacao plantations on 
Principe. 

Family Hemerobiidae Latreille, 1803 

Hemerobius nairobicus Navas, 1910 

Material examined. — Sao Tome Island: Obo National Park, 00°17T8.5"N, 06°36T1.3"E, 1300 
m, 18 April 2001, 2d d, N.D. Penny; 25 April 2001, Id, 19, N.D. Penny; 10 May 2001, Id, N.D. Penny. 

This species was not seen on Principe and was found only in moist primary forest above 1300 
m elevation in Obo National Park on Sao Tome. Although not known from Bioko, it has been col¬ 
lected in Uganda and South Africa (Tjeder 1961). 
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Micromus timidus Hagen, 1853 

Material examined.— Principe Island: road to Bella Vista, 01°37'20"N, 07°25'00"E, 50 m, 15 
May 2001, 9c?t?, 39 9, N.D. Penny, on Theobroma cacao ; Sao Jose Pincate, 01°37'20"N, 07°23'52"E, 100 
m, 14 May 2001, lc?, N.D. Penny; 18 May 2001, 12c? c?, 1 9, N.D. Penny and Quintino Quade; 20 May 2001, 
7c? c?, 69 9, N.D. Penny, on Theobroma cacao', trail to Praia Salgada, 01°38'00"N, 07°27'30"E, 100 m, 16 
May 2001, lc?, N.D. Penny; SAo Tome Island: 2 km west of Sao Tome City, 00 t T8'N, 06°44'E, 100 m, 26 
May 2001, 13c? c?, 99 9, N.D. Penny and Quintino Quade. 

This is the most widely distributed of all hemerobiids, ranging from the Pacific Islands to 
Australia and westward into the Oriental and Afrotropical regions. Monserrat (1990) reported this 
species from Bioko and Annobon. We found it abundantly on cacao at lower elevations of both 
Principe and Sao Tome. 

Notiobiella sp. 

Material examined. — Principe Island: Sao Jose Pincate, 01°37'20"N, 07°23'52"E, 100 m, 18 May 
2001, 29 9, N.D. Penny and Quintino Quade; SAo Tome Island: 2 km west of Sao Tome City, 00°18'N, 
06°44'E, 100 m, 26 May 2001, 4c? c?, 7 9 9, N.D. Penny and Quintino Quade. 

Monserrat (1990) mentioned two species of Notiobiella from Rio Muni, the mainland province 
of Equatorial Guinea, but none from the island of Bioko. We found individuals of Notiobiella 
together with Micromus timidus in the cacao plantations of both Principe and Sao Tome. The male 
genitalia of this species appears unlike the published illustrations of either of the species reported 
by Monserrat. 


Family Mantispidae Leach, 1815 

Pseudoclimaciella thomensis (Viette, 1958) 

Material examined. — Equatorial Guinea: Bioko, Punta Beecroft, 03°43'N, 08°40'E, 18 October 
1998, 1 9, Darrell Ubick and Keith Dabney. 

The original description of this species mentions two specimens from Bombaim on Sao Tome. 
Although originally described in “Mantispa,” it was mentioned as being closely related to M. trop¬ 
ica, a species now placed in the genus Pseudoclimaciella. No specimens of this, or of any other 
species of mantispid, were collected during this trip. However, a previous trip to Bioko yielded one 
specimen of Pseudoclimaciella, which is likely this same species. However, the validity of this 
name is questionable. 


Family Myrmeleontidae Latreille, 1803 

Myrmeleon sp. 

Fig. 4. 

Material examined. — Principe Island: southwest side of island, 01°36.09'N, 07°31.22'E, 50 m, 23 
April 2001, 6 larvae, N.D. Penny; SAo Tome Island: Sao Tome City, 00° 19'45.8"N, 06°43'45.0"E, 10 m, 29 
April 2001, 6 larvae, N.D. Penny. 

Larval pits of Myrmeleon were found at an abandoned plantation house at a cove along the 
southwest shore of Principe Island (01°36.09'N, 007°21.22'E) and in a partially completed home 
in downtown Sao Tome City. Larval pits were also seen at the root bases of baobab trees at Lagoa 
Azul, but when we returned to collect the larvae after a heavy rainstorm the sand was moist and 
the pits closed. A young insect collector (Delfim) also described antiion pits from the town of 
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Trinidade, although no pits were actually seen 
by the author. 

Discussion 

(Table 1) Bioko, the island closest to the 
African mainland, lies only 40 km from the 
coast and was probably connected to Africa 
during the last ice age, approximately 10,000 
years ago. This island is also the largest and 
highest of the group and, consequently, would 
be expected to have the richest neuropteran 
fauna. To date, 20 species in five families are 
known from this island: Chrysopidae (9), 
Coniopterygidae (6), Hemerobiidae (3), Man- 
tispidae (1), and Osmylidae (1). 

Principe, the second island from 
the mainland, is also the oldest island. 

It has been dated at 31 million years; it 
lies 250 km west of the mainland. 

Eight species in three families were 
encountered there: Chrysopidae (5), 
Hemerobiidae (2), and Myrmeleont- 
idae (1). The small size of the island 
may be the reason that so few species 
are found there; insufficient habitats 
and/or intense competition for limited 
resources. 

The third island, Sao Tome, is 
larger and higher than Principe and lies 
300 km from the coast. Its age has 
been dated at 14 million years. 

Thirteen species have been found on 
this island: Chrysopidae (8), Hemero¬ 
biidae (3), Mantispidae (1), and Myr- 
meleontidae (1). 

Finally, Annobon is a very small 
island lying 350 km from the main¬ 
land. It is only 4.8 million years old 
and would be expected to have the 
most depauperate fauna. Not surpris¬ 
ingly, the only species known from 
there is the hemerobiid Micromus 
timidus. 

The most striking feature of the 
fauna is the apparent lack of 
coniopterygid species on any of the 



Figure 4. Myrmeleon sp. larval pits in sand pile inside 
house under construction. 

Table 1. Species of Neuroptera known from the 
Gulf of Guinea Islands. 



Bioko 

Principe 

Sao Tome Annobon 

Ankylopteryx splendidissima 

X 



Ankylopteryx tristicta 

X 

X 


Ankylopteryx sp. 



X 

Apochrysa leptalea 



X 

Bomiochrysa squamosa 



X 

Ceratochrysa antica 

X 

X 

X 

Chrysoperla congrua 

X 

X 

X 

Dysochrysa furcata 

X 



Glenochrysa conradina 

X 


X 

Parankyloptera polysticta 

X 



Parankyloptera tenuis 

X 



Pseudomallada boninensis 


X 

X 

Pseudomallada luaboensis 

X 


X 

Pseudomallada sjostedti 

X 

X 


Coniocompsa silvestriana 




Coniopteryx sp. 




Cryptoscenea sp. 




Helicoconis (Capoconis) bazi 




Heteroconis africana 




Semidalis sp. 




Hemerobius reconditus 



X 

Micromus africanus 

X 



Micromus timidus 

X 

X 

X X 

Notiobiella sp. 


X 

X 

Psectra jeanneli 

X 



Pseudoclimaciella thomensis 

X 


X 

Myrmeleon sp. 


X 

X 

Spilosmlus leucomatodes 

X 
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islands not previously connected to the mainland. Although Bioko has a fairly rich coniopterygid 
fauna, no species were found on either Sao Tome or Principe, despite intensive searches for them. 
It is possible that seasonality of the collecting (August versus April-May) may be a determinant. 

Two species of Chrysopidae, Ankylopteryx tristicta and Pseudomallad sjostedti, are found on 
the two nearest islands, but not on Sao Tome, at least not yet, which suggests that these species are 
unable to bridge the 50 km water gap between Sao Tome and Principe. 

Micromus timidus shows its great dispersal ability by its presence on all four islands, and other 
species, such as Geratochrysa antica and Chrysoperla congrua, will likely be found on Annobon 
with more collecting. 

This numerical sequence of species (20-8-13-1) correlates well with island size and height, 
but much less so with distance from the mainland. It also correlates well with ease of collecting 
logistics and infrastructure. 

The number of specimens of Chrysopidae encountered, especially around cultivated areas, was 
a striking contrast to the situation encountered on other tropical, Old World islands. There were far 
more individuals encountered on Sao Tome and Principe Islands than on the larger islands of 
Madagascar and New Guinea. This may be due to reduced competition from other arboreal preda¬ 
tors, such as ants. 


Conclusions 

There is some evidence to support the theory that water gaps among the islands of the Gulf of 
Guinea play a significant role in restricting the dispersal of species. Further collecting needs to be 
done to test this supposition. 

Two species of Chrysopidae, Ankylopteryx tristicta and Ceratochrysa antica, were frequently 
found associated with cacao plantations, as was the hemerobiid Micromus timidus. Two other 
species of Chrysopidae, Borniochrysa squamosa and Pseudomallada boninensis, were frequently 
collected at the margins of agricultural plots. Finally, Chrysoperla congrua was always collected 
in open, grassy situations, such as abandoned sugarcane plantations. These species show good 
potential for crop protection through augmentation programs. 
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